A facultatively anaerobic, non-spore-forming, non-motile, catalase-and oxidase-positive, Gramreaction-negative, coccoid to short rod-shaped strain, designated FLN-7 T , was isolated from activated sludge of a wastewater biotreatment facility. The strain was able to hydrolyse amide pesticides (e.g. diflubenzuron, propanil, chlorpropham and dimethoate) through amide bond cleavage. Strain T grew at 4-42 6C (optimum 28 6C), at pH 5.0-8.0 (optimum pH 7.0) and with 0-5.0 % (w/v) NaCl (optimum 1.0 %). The major respiratory quinone was ubiquinone-10. The major cellular fatty acid was C 18 : 1 v7c. 
T showed low DNA-DNA relatedness with P. aminovorans KACC 12261 T ( 36.5±3.4 %), P.
denitrificans KACC 12251 T (30.5±2.6 %), P. yeei CCUG 46822 T (26.2±2.4 %) and P.
thiocyanatus KACC 13901 T (15.5±0.9 %). Based on the phylogenetic analysis, DNA-DNA hybridization, whole-cell fatty acid composition and biochemical characteristics, strain was clearly distinguished from all recognized species of the genus Paracoccus and should be classified in a novel species, for which the name Paracoccus huijuniae sp. nov. is proposed. The type strain is FLN-7 T (5KACC 16242 T 5ACCC 05690 T ).
The genus Paracoccus was first described by Davis et al. (1969) and the description has been emended several times (Katayama et al., 1995; Lipski et al., 1998; Liu et al., 2008) . All members of this genus are characterized as being Gramnegative and catalase-and oxidase-positive, possessing a large amount of C 18 : 1 v7c and having ubiquinone 10 as the major isoprenoid quinone. At the time of writing, the genus comprises 34 recognized species. Representatives of the genus Paracoccus are able to grow heterotrophically on a wide range of organic compounds, and a number of species can also grow chemoautotrophically and use nitrate as an electron acceptor (Ludwig et al., 1993) or use hydrogen as an electron donor (Katayama et al., 1995) . Members of the genus Paracoccus are metabolically versatile and are widely distributed in soil (Siller et al., 1996; Tsubokura et al., 1999) , bioreactors (La et al., 2005; Lipski et al., 1998) , activated sludge (Katayama et al., 1995; Liu et al., 2006) , root nodules (Deng et al., 2011) , cornetfish (Kim et al., 2010) and the marine environment (Pukall et al., 2003; Berry et al., 2003; Lee et al., 2004; Kim et al., 2006) , indicating that members of this genus exist in various environments.
A variety of amide compounds are used as pesticides to control insects, pathogens and weeds in agriculture. The widespread use of amide pesticides has resulted in the contamination of the environment and agricultural products. Moreover, many amide pesticides are hazardous to human health and may damage crops when used improperly (Denis & Stephen, 2004; Frank et al., 2003; Tomlin, 2007) . Thus, the removal of amide pesticides from the environment and agricultural products is of paramount importance. Micro-organisms play a significant role in the degradation or detoxification of amide pesticides in the environment. An amide pesticide-degrading strain, designated FLN-7 T , was isolated from activated sludge of wastewater treatment facility in Yangnong Chemical Group, Jiangsu Province, China, and a novel arylamidase gene, ampA, which catalyses the cleavage of amide bonds, was cloned from the isolate (Zhang et al., 2012) . Strain T was preliminarily identified as a member of the genus Paracoccus (Zhang et al., 2012) . In the present study, based on phenotypic and genotypic studies, it is concluded that this isolate represents a novel species of the genus Paracoccus.
Cell morphology and dimensions were determined by transmission electron microscopy (H-7650; Hitachi). In preparation for electron microscopy, bacterial cells were suspended in 0.85 % NaCl. Subsequently, the cells were dried on a nickel-coated mesh, negatively stained with phosphotungstic acid and examined. Endospore formation was detected by malachite green staining. Flagellation was examined by transmission electron microscopy after negative staining with 1 % (w/v) phosphotungstic acid.
The motility of cells was tested by the hanging-drop method (Suzuki et al., 2001) . Gram staining and KOH lysis test were carried out according to Buck (1982) . Growth at 4, 10, 15, 25, 28, 30, 35, 37, 40, 42 and 45 u C, at pH 5.0-10.0 (in increments of 0.5 pH unit) and with 0-7.0 % (w/v) NaCl (in increments of 0.5 %) was assessed using trypticase soy broth (TSB; Difco) containing 1 g sodium thioglycollate l 21 in serum bottles with the upper air layer replaced with nitrogen gas (An et al., 2009) . Catalase test was carried out as described by Ohta & Hattori (1983) . Growth on trypticase soy agar (TSA; Difco) was evaluated at 30 uC for 72 h. Hydrolysis of starch, Tweens 20 and 80 and tyrosine was determined as described by Cowan & Steel (1965) . For testing growth on reduced and elemental sulfur, strain T was cultivated for 2 weeks in Allen's medium (Allen, 1959) , which was modified by addition of 1 % elemental sulfur, sulfide, thiosulfate or sulfite as the energy source. Cell growth was estimated by monitoring the increase in turbidity at 600 nm. Other physiological and biochemical teats were assayed using API 32 GN and 20 NE strips (bioMérieux), according to the manufacturer's instructions.
Strain T was facultatively anaerobic. Cells were Gram-negative, non-motile, non-sporulating cocci or short rods (Fig. S1 , available in IJSEM Online). Colonies were pale yellow, convex and circular with entire margins. The isolate grew with 0-5.0 % (w/v) NaCl (optimum 1.0 %), at 4-42 u C (optimum 28 u C) and at pH 5.0-8.0 (optimum pH 7.0). The detailed morphological, physiological and biochemical characteristics of strain T are summarized in the species description and Table 1. Genomic DNA was extracted according to standard procedures (Sambrook & Russell, 2001 ). The 16S rRNA gene was amplified (Pukall et al., 2003) and an alignment with related sequences obtained from public databases was created using CLUSTAL X (Thompson et al., 1997) . A phylogenetic tree was constructed by the neighbour-joining method with Kimura's two-parameter calculation model in MEGA version 5.0 (Tamura et al., 2011) . Distances were Growth at/with:
*Data are congruent with those reported by Urakami et al. (1990) . DData are congruent with those reported by Katayama et al. (1995) .
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calculated using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed using the neighbour-joining method (Saitou & Nei, 1987) . A bootstrap analysis of 1200 resamplings was used to evaluate the tree topology (Felsenstein, 1985 ).
An almost-complete 16S rRNA gene sequence (1417 nt) was determined. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain FLN-7 T belonged to the genus Paracoccus in the family Rhodobacteraceae of the class Alphaproteobacteria. In the neighbour-joining phylogenetic tree (Fig. 1), strain FLN The DNA G+C content was determined by thermal denaturation (Marmur & Doty, 1962) using Escherichia coli K-12 as the standard. DNA-DNA hybridization was carried out between strain FLN-7 T and the four most closely related strains (.97 % 16S rRNA gene sequence similarity). Total genomic DNA was extracted and purified, and hybridization was conducted following the protocols described by Ezaki et al. (1989) . Hybridizations were repeated three times and the means of the resulting values were determined. Reciprocal experiments were performed. DNA-DNA relatedness between the isolate and P. aminovorans KACC 12261 T , P. denitrificans KACC
Paracoccus carotinifaciens E-396 T (AB006899)

Paracoccus marcusii DSM 11574 T (Y12703)
Paracoccus seriniphilus MBT-A4 T (AJ428275)
Paracoccus alcaliphilus JCM 7364 T (D32238)
Paracoccus stylophorae KTW-16 T (GQ281379)
Paracoccus aestuarii B7 T (EF660757)
Paracoccus saliphilus YIM 90738 T (DQ923133)
Paracoccus caeni MJ17 T (GQ250442)
Paracoccus fistulariae KCTC 22803 T (GQ260189)
Paracoccus homiensis DD-R11 T (DQ342239)
Paracoccus marinus KKL-A5 T (AB185957)
Paracoccus isoporae SW-3 T (FJ593906)
Paracoccus aminophilus JCM 7686 T (D32239)
Paracoccus sulfuroxidans LW36 T (DQ512861)
FLN-7 T (EU725799)
Paracoccus aminovorans JCM 7685 T (D32240)
Paracoccus yeei CDC G1212 T (AY014173)
Paracoccus thiocyanatus THI 011 (D32242) Paracoccus denitrificans DSM 413 T (Y16927)
Paracoccus kondratievae GB T (AF250332)
Paracoccus pantotrophus ATCC 35512 T (Y16933)
Paracoccus versutus ATCC 25364 T (Y16932)
Paracoccus bengalensis JJJ T (AJ864469)
Paracoccus halophilus HN-182 T (DQ423482)
Paracoccus sphaerophysae Zy-3 T (GU129567)
Paracoccus chinensis KS-11 T (EU660389)
Paracoccus niistensis NII-0918 T (FJ842690)
Paracoccus solventivorans DSM 6637 T (Y07705)
Paracoccus alkenifer A901/1 T (Y13827) (Wayne et al., 1987) . Based on DNA-DNA relatedness values, strain FLN-7 T represents a separate species in the genus Paracoccus.
Paracoccus koreensis
For the determination of menaquinones and polar lipids, cells were grown in TSB, harvested in exponential phase by centrifugation, washed with distilled water and freeze dried. Menaquinones were extracted according to Collins et al. (1977) and separated by HPLC (Tamaoka et al., 1983) . Polar lipids were extracted, examined by twodimensional TLC and identified using described procedures (Minnikin et al., 1979) . The fatty acid compositions were determined according to the method of the Sherlock Microbial Identification System (MIDI) (Sasser, 1990) . All strains were streaked on TSA, cultured for 24-36 h and harvested from the third quadrant. Fatty acid methyl esters were obtained from cells by saponification, methylation and extraction and were separated by GC (Agilent 6890N). Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI library TSBA6 version 6.0B (Sherlock MIS system) (Sasser, 1990 ).
The chemotaxonomic data obtained for strain T were consistent with the assignment of the strain to the genus Paracoccus. The DNA G+C content of strain FLN-7 T was 66.4±0.5 mol%. The strain contained ubiquinone-10 as the predominant respiratory quinone. The major cellular fatty acids of strain T were C 16 : 0 (16.1 %), C 18 : 1 v7c (66.7 %), C 18 : 0 (2.6 %), C 10 : 0 3-OH (5.0 %) and C 19 : 0 cyclo v8c (4.5 %). The fatty acid composition of the isolate is compared with those of the reference strains in Table 2 . These data clearly show that strain T exhibits features that are typical of the genus Paracoccus, such as quinone system with major ubiquinone Q10, a fatty acid composition consisting mainly of C 18 : 1 v7c and C 16 : 0 and including the hydroxylated fatty acid C 10 : 0 3-OH and a complex polar lipid profile consisting of phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine and an unidentified glycolipid (Fig. S2 ).
On the basis of the results of phylogenetic analysis, morphological and chemotaxonomic investigation and DNA-DNA hybridization, strain T represents a novel species of the genus Paracoccus, for which the name Paracoccus huijuniae sp. nov. is proposed.
Description of Paracoccus huijuniae sp. nov.
Paracoccus huijuniae (hui.ju.ni9a.e. N.L. fem. gen. n. huijuniae of Hui-jun, to honour Hui-jun Li, a respected soil microbiologist, for her great contributions to the Chinese soil microbiology).
Cells are Gram-reaction-negative, catalase-and oxidasepositive, facultatively anaerobic, non-spore-forming, nonmotile cocci or short rods (0.4-0.5 mm long and 0.7-1.1 mm diameter). After 2 days on TSA, colonies are 2.0 mm in diameter, pale yellow, convex and circular with entire edges. Growth occurs with 0-5.0 % (w/v) NaCl (optimum 1.0 %), at 4-42 u C (optimum 28 u C) and at pH 5.0-8.0 (optimum pH 7.0). Starch, Tweens 20 and 80, aesculin and tyrosine are not hydrolysed. Positive for nitrate reduction, but negative for urease, arginine dihydrolase, gelatinase, glucose fermentation and indole production. Acid is produced from glucose and arabinose. Nitrate is not reduced to nitrogen. Reduced sulfur does not support autotrophic growth. Utilizes D-glucose, arabinose, D-mannitol, valeric acid, D-sorbitol, L-arabinose, D-mannose, propionic acid, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, L-proline, malate, N-acetylglucosamine, L-histidine, sodium lactic acid, D-fructose, succinic acid, acetic acid, methylamine and propionic acid, but does not utilize salicoside, melibiose, L-fucose, malate, malonate, capric acid, citrate, adipic acid, potassium 2-ketogluconate, sucrose, sodium acetate, Lserine, maltose, potassium 5-ketogluconate, glycogen, gluconate, L-rhamnose, L-arabitol, D-ribose, inositol, itaconic acid, suberic acid, L-alanine, phenylacetic acid or 3-hydroxybutyric acid. The major fatty acid is C 18 : 1 v7c. The major respiratory quinone is ubiquinone-10. The major polar lipids are phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine and an unidentified glycolipid. The major fatty acids are C 18 : 1 v7c, C 16 : 0 , C 18 : 0 , C 10 : 0 3-OH and C 19 : 0 cyclo v8c.
The type strain, T (5KACC 16242 T 5ACCC 05690 T ), was isolated from activated sludge in a wastewater biotreatment facility in a pesticide manufacturing company in Yangzhou city, Jiangsu Province, PR China. The DNA G+C content of the type strain is 66.4± 0.5 mol% (T m ). 
